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Summary 

This bulletin documents a computerized multipest-crop system 
of alfalfa IPM in southern Ontario. Termed SIMWEEVIL/SIMABL, the 
system monitors seasonal development of the alfalfa weevil and the 
alfalfa blotch leafminer together with their host crop, and 
automatically issues advisories that describe actions to be taken 
by field scouts and/or growers. It is implemented through the 
Agriculture Canada, VAX 11/780 computer and is available on-line 


to agencies throughout Ontario. 


Résumé 


Le présent communiqué décrit un systéme informatisé de 
lutte intégrée contre les parasites de la luzerne pour le Sud 
de 1'Ontario. Le systéme, appelé SIMWEEVIL/SIMABL, surveille 
la croissance saisonniére des populations de charancons de la 
luzerne et d'agromyzes de la luzerne ainsi que le développement 
de leur plante hdte et émet automatiquement des avis aux agents 
d'avertissement et aux agriculteers en leur indiquant les 
mesures a prendre. Ce systéme est mis en oeuvre grace a 
1'ordinateur VAX 11/780 du ministére de 1'Agriculture du Canada 


et tous les organismes de 1'Ontario peuvent y accéder directement. 


Tlescrirtion 


SIMWEEVIL/SIMABL is @ collecti 


om of data files and 


erocedures which were designed to monitor seasonal 


adevelorment of the alfalfa weevils 


and the alfalfa blotch leafminery 


together with their host crore. The 


in elfsaslfa rest management and hes 


to crore end rest conditions im sout 


Sessonel develorment is calculated 


Polynomial s¢rowth alsorithm of Hare 


Hyrers rostica (GyYll.)» 
Agromyza frontelle (Rond.), 
system was develored for use 
Particular reference 

Hern Ontario. 

using the temreraeture-Ggriven 


ourt end Yee (i982). For tre 


imsects, the rolynomial coefficients were derived from Gupre 


ang MukerJjJi (1974) and Gurerey (1981) 


» For the cross they were 


gerived from heat unit reauirements for each stasge ( Harcourts 


uneuolaished 3). Ineut date consist of daily méximum end minimum 


temperatures ( Celsius ) as well as 
are filed end stored oy location. 

Temperatures may be emterea et any 
the field season beginning om 1 Aer 


on @e deily or Feriodic besissy eS. 


long term velues whicn 


Lime tnrousghout 


fd and mey ne emtered 


following = weekernna. 


Im edaitions S-dey forecest dats may oe used for frredictive 


Purroses and then overwritten by ectuel values. 


Historicel dete sre used for missing entries: nowevers 


Line mumoer of actusl values should be maeximized since no 


veer 1s really tyrical. 


Outreut comsists of the location nemes a status 


rerort and an edvisory message. The 


comrosed of 4 items ¢? (1) the date» 


Ww 


status rerort 15 


(2) the elifelfa growth 


stesge end exrected mumber of days until the next stages 


air 


(3) the weevil life stage together with its cumulative 
develorment within that stege and the exrected mumber 
of days unmtil reak of the mext» and (4) the alfaifa 
blotch leafminer life stage together with its cumulative 
develorment within that stage and the exrected mumber 
of days until Freak of the mext. The advisories 
describe actions to be taken by a field scout and/or 
STOGOWer> 

SIMWEEVIL/SIMABL divides the life cycle of the 
weevil into 7 steses $ ess, instar ly instar 2y instards 


imster 4» cocoon ¢ combined fereriursl end feurel stages 3)» 


ena egult. It divides the life cycle of the blotch lesfminer 


into 4 stages { adult» ess» larve end pura. 

It recognizes 7 stases of cror develorment + Frebudys 

@erly buds mid buds late Duds early blooms late blooms 

anc full flowers these stssges corresrond to tnose of Jsmes 


SIMWEEVIL/SIMABL is an extension of the SIMWEEVIL 


Care ss 


Feckede ( Yee and Harcourt (1982) ). It monitors develorment 


of the two rests throughout their ective seasuns. Howevers 
slfalfea develorment is mot monitored beyond full bloom of 


the first cror since develorment of subseauent crors is 


Hicteted by dates of harvest. The weevil advisories rertain 


HOmtne tTlinpst eror of elfselfa and its esrly stades of resrowth. 


The leafminer advisories rertain to alfalfa Froduced in 


@ three-cut system, 


Gueeyys 


GurFFYs 
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Jsemess 
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Tate Files and Frocedures 5. 
2,1 Date Files - direct access» relative 
Tnese files contain "local" datar that isr data which 
are specific to 3s location such as temrerature. In the 
followings descrirtions the symbol ‘LOCATION’ rerresents 
@ Plece holder for the actual locetion mamery for 
examrle OTTAWAS.DAT 
SEOCATION’S. DAT record i addresses of alfalfa, 
weevil ana blotch leefminer 
date blocks:s and end-of-fTile 
r = address of 2 data olock. 
Leconra T current life stege (CLS) 
numbers CLS nemes 
cumslative develorment 
units (CU), lest cate of 
Processinsy rFredicted devs 
to next stede 
record rtk. life stese ky dete of 
rredictled resk, date at 
observed reek. 
*LOCATION’T.DAT recoragd i daily meximum temreratures 
record 2 d38i1l¥ minimum temperatures 
2.2 Frocedures 
SIMWEEVIL.COM command erocedure which surervises tne 
execution of the SIMWEEVIL/SIMABL Frosrems 
READSITE.COM rromets for location to be enalyzed» 
searches for location im its internal lists 
if location is mew the user is so informed 


and the mo-rrocess condition is set 


ENTERDATA-.EXE eromets for temperature datey stores 
Gste in ‘“LOCATION’T.IAT 

NEVELOF.EXE fetches temrerature and life stage data, 
executes develorment algorithm: rredicts 
number of days to next life staseyr 
stores urpdeted life stesge variables in 
“LOCATION‘’S.DAT 

REFORT+EXE rerorts the alfalfar weevil end olotch 
leafminer life stage at the location 
being analyzed ur to midnight of the 


xrpesent day, rrints advisory 


3. Using SIMWEEVIL/SIMABL 
3,1 User execution 
1. lod-on to Agriculture Canede VAX system i 
2+ weit for the command rromrt ¢ 
3. start the command rrocedure SIMWEEVIL oy tering 
. the @rrrorriate strings 
a+ Ottewa Res. Strm. - @SIMWEEVIL (RETURN) 
= OMAF = WEEVIL. ‘CRETURN) 
Cc. others - @CAGSSBOO000ISIMWEEVIL (RETURN) 
Note $ The location mame may be inserted efter 
SIMWEEVIL or WEEVIL and before RETURN 
4, answer the rromets (see 3.2.2) 
2+ logoff 
3.2 Details on date inPut 
3.2.1 The location raremeter 15 an ortionel character string. 
naming the location to be analyzed. If the strings is 
Omitteds the commend vwrocedure READSITE will rromet 


for it. Location names must mot contain embedded 


blanks end should mot be longer than 8 alehanumeric 


cheracters. Longer mames will be trunmceted to the 
first 8 characters. 

exemple ¢ $@SIMWEEVIL OTTAWA (RETURN) 

The fFromets indicate the tyre of input date 
reauired ¢( character or mumeric ). Responses must 
earresrond to the data tyre. Spaces should oe 
evGided excert where mecessary. Dstes sre entered 
85 2 4 digit integer (MMII): e-d. May 4 == S04 
Fromets and aPprrorriate responses 3+ 

ae Fromet + TOUR LOCATION? 


resrornse + meme of location 


be FPromet Mowe n wGeoe Ir YOU HAVE YESTERDAY ’S TEMPS. 
resranse + Y for yes 
RETURN or any other charscter for no 
Ce Fromet +; ENTER MAX ANT MIN TEMP. 
resronse ¢ max and min in Cy serarete values 
with @& srFace or comme 
Ge Fromet (Cee Wee se eit YOU HAVE "OTHER BAY’S TENFS. 


7 


rTeESFOonse as lt O- 


DATE-MONTH DAY 


oe 


ee Fromet 


4 disit imtesger rerresenting month 


+ 


peso. 


and dagy e«de Arprpil 7 vs entered 407 


if there ere nemore date to be enter 


ture 2a RETURN 


ff. Fromrl * ENTER YCES] FOR ANGTHER LOCATION 
HEGeOnse me NOLO ie Mor esmocner Loge wos 


tyre gag RETURN for system exit 


@ 


3.3 Comments 8 


- 


4.1 


Ineut errors will usually result in en error message 
and se rerromrt. The mumber of error/rerromret cycles 
is limited to Prevent an infinite loor. Any system 
error messages should te rerorted to the SIMWEEVIL/SIMABL 
manager as these may result from Program “bugs". 
Such buss may cause misinformstion to be written to 
the data files. 

Avoid running SIMWEEVIL before temperature date nave 
heen Ssgathered. Entering rast date efter = run may 
introduce errors in the rredicted date of the reek 
of 32 life stage, 

The status rerort should start erinting within i6 
seconds after the last temrerature rromrt nas ceen 


answered, 


+, Information for the SIMWEEVIL/SIMNABL Manaser 


Frocedure files 

@e SIMWEEVIL.COM is wlaced im tine HOME directors of 
the Ottawa Research Station sccount 

te Al] other rrocedures should be eleced in tne 
subdirectory C€.S.-SIMWEEV] . If they ere places 
in another subdirectory the dlobtel vaerisaole 
QIRECT in SIMWEEVIL.COM must be reassigned 
eccordingly, 

ec. DEVELOP, ENTERDATAs REFORT must be compiled and 
and linked. The -OKBJ files should tbe deleted to 
seve srace. REPORT must be comriled with tne 


aualifier /CONTINUATIONS=99 


a2 


late files 

All data files must oe Flaeced in the same sutdirectory 
8s indicated in 4,1b. The file rrotection code must 

be set so that WORLD is at least RW + otherwise, 
non-AG3380000 users cannot urdete ( write to ) the 
data files. The rrogram UTIL will convert editor 
comstructed ( seauential ) files into relatives direct 


eccess files used by the SIMWEEVIL/SIMABL frodrams. 


Sian GING] The LAT recl=(number of days im seasondti 


eamvar Tite format ¢; sli records 2Fé.1 

contents $ each record conteins 6s max/min tem. 
The LOCATION’T.DBAT file for 2 site is created oy 
URITEIing’ the editor file to the file “LOCATION’T 


Us une <mraosrenm UTE sma UTILITY cone 1. 


Dasa LON SS. WAT recl=6 
editor file formet ¢ rece if SAS 
rec 2 T3x,AlSsF 6.492135 


rec 3*#=k<=16 A16215 

ree 21 as rec 2 

rec 1L2e=k“=21 es recs 3-10 

rec 22 as rec 2 

rec 232=kh<=57 es recs 3-10 
The ‘’LOCATION’S.DAT files for the different sites 
ene initislized by WRITEina the file LOC to the 
file ‘“LOCATION’S using the rrogram UTIL and code 2. 
If tne sesasom start is mot Arril 1 then change 


401 to the arrrorriate date and change 91 to 


(Julian date of season start)-1. For examrle, if 

Ottewsa season start is Arril 21 then 401 becomes 

421 and 91 becomes 111 in the OTTAWAS.DAT file. 

The ABL adult emergence stage logically belongs im the 
same generation es the rura generations and the rrogrems 
follow this convention. For FPurroses of rerortine 
advisories the edult emergence stage is incorrorated 


into the next generation. 


10. 


contents of LOC.DLDAT (recara 1 = A el! 2) 


columer 
12345678901234567890123456789012345 


a 2) 22 30 
1 


PRE BUOY OOOO Fi" 10 


FRE RUD 401 0 
EARLY BUT 0 0 
MITt BUD 0 o) 
LATE BUD 0 0 
EARLY BLOOM 0 0) 
LATE BLOOM 0 0 
FUEL FLOWER 0 0 


HOMHING ELSE 1231 1231 
1 EGGO.0000 91 10 
EGG “401 
HATCH 
LARVAL INSTAR 1 
LARVAL INSTAR 2 0 
LARVAL INSTAR 3 0) 
LARVAL INSTAR 4 0) 
0 
0 
0 


CO 


CGCOON 
ANULT EMERGENCE 
ADULT 

NOSGhHeR Leal £231 
& FUFA GO-.4000 71 10 
ADULT GO 0 
EGG G9 0 


SO OSS Sera Ss 


) 
) 
LARVA DROF GO 0 
FUPFA GO 401 
AQNULT EMERG. Gil Q 
ANULT Gi 0 
EGG G1 0) 
HATCH Gi 0 
LARVA Gl 0 
LARVA DUROF Gl © 
FUFA Gi 0) 
HHUET EMERG. G2 0 
ADULT G2 0) 
EGG G2 0) 
HATCH G2 0 
LARVA G2 0 
LARVA IIROF G2 re) 
FUPA G2 0 
ADULT EMERG. G3 0 
ALNULT G3 0) 
EGG G3 0 
HATCH G3 0 
LARVA G3 0 
LARVA DROF G3 0 
PUR G3 0 
ANULT EMERG. G4 0 
ANULT G4 Q 
EGG G4 0 
HATCH G4 0 
LARVA G4 0 
LARVA IIROF G4 0 
FUFA G4 0 
NOMOUHER: 23d) 12 


EEE EEOEOEEEOAXOr—~_ee 


ro 
Gd 


4.3 


Flacings a New Locsetion in the System 

SIMWEEVIL/SIMABL is currently set ur to rProcess the 
locations Guelehy Ottawar Simcoer Smithfieldy Kemptville 
and 3 dummy location TEST. If @ new locationry call it 
Newsitey is to be rrocessed then REARSITE.COM must 
be modified and two data filesy NEWSITET.DAT ana 
NEWSITES.DAT»s must be created. 

REAUSITE is modified oy addins the line 
$LOC72:=NEWSITE and by changing the line $LOCLIM=6 to 
$LOCLIM=7 . Hoth of these lines are located at the 
beginning of the rrogrem ( see section 6 )- 

NEWSITET.DAT is created in two sters. Ster 1 is 
Lo use the editor to create @ seaquentiel file of déils 
temreratures. Each recard contains one max/min reir 
and there must be one record for each day of the season, 
The temrerstures entered ere arbitrary?’ nowevers since 
they ere used for develorment rredictions mistorical 
temrerstures are recommended. For instancery 10-yesr 
normals or the rrevious year’s Ghservations may be 
peeauees Ster 2 15 to use the rrogram UTIL to write 
the seavential file to the relative file NEWSITET .« 
NEWSITET.DAT must mot exist already. Tne old seauentisl 
file mey be deleted to save space. 

NEWSITES.DAT is creates by using UTIL to write the 
sequential file LOC to NEWSITES . If the season start 
for Newsite is mot Arril ls then LOC must be changed 
before using UTIL ( see 4.2b )« NEWSITES.DAT must not 


exist already. 


4.4 Extending the SIMWEEVIL/SIMARBL season 
The SIMWEEVIL/SIMABL season may be extended beyond Sertember 
39 by changing the parameter values in the rrograms 
shown im the following table, 
Extending the SIMWEEVIL/SIMABL Season 

Frogram Farameter(s) Location of Farameter(s) 
DEVELOF LAST MAIN 

subroutine ACCUMULATE 
ENTERDATA DONT SH MAIN 

LAST MAIN 

subroutine INDATA 
REEORT EBINTSH MAIN 
UE L LAST MAIN 
Tne Ferameter FINISH is the date of the end af the 
season expressed as 32 4 digit integer (MMITD)» 
e.g. for October 31, FINISH =1031 . Tne Ferameter LAST 
is the Julian date ( 3646 day year ) of the end of the 


OS .« 


Hi 
Grd 


sessomry e.s. for October Sir LAST 
Make sure the “LOCATION’S files contein enough life steses 
to accomodate the longer season. If more stages ere added» 
the addresses (record 1) must be corrected. Im addition 
erogram REFORT, subroutine ADVISE must be revisea to 


accomodate the additional stages. 


Examele Session 

The followings session was conducted on the Ottawa Research 
Station account. The blank line after the rromet for 
YESTERDAY’S TEMFS. is really a carriage return indicating 

a mesative ( NO ) resronse.e Similarly the blank line after 

the third DATE-MONTH DAY rromet is 32 carriage return indicating 
no more data are to be entered. As shown oy the time stamrs 

at the beginning and end of the sessions the entire 


rrocess took less than three minutes. 


emter class 21 
Cless 021 start 


Username? AGS380000 
Fassword: 
Welcome to VAX/VMS Version V2.5 on node _OTTER?? 


EP-MAY-1782 142341336 


User [024002] has 5741 blocks used» 259 available, 
of 6000 authorized and rermitted overdraft of 100 blocks on USER] 


$ @SIMWEEVIL TEST 
PRTER YCES) IF YOU HAVE YESTERIAY’S TEMPS. 


ENTER YCES) IF YOU HAVE OTHER TDAY’S TEMPS. 
Nf 
DATE-MONTH DAY 
et 7 
ENTER MAX AND MIN TEMF. 
ae 9 10.0 


QATE-MONTH IIAY 


POEATION-$ TEST 
SPATUS AS OF OOL00H 29-MAY-82 


ALFALFA CROF STAGE ¢ EARLY Bum 
(ES EUL EXPECTED WITHIN” 4 DAYS. 
MAXIMUM FROTEIN LEVELS HAVE KEEN REACHED. 


ALFALFA WEEVIL STAGE $ LARVAL INSTAR 1 +» DEVELOFMENT= ers 
LARVAL INSTAR 2 FEAK EXFECTED WITHIN 4 TNAYS. 

PheeherOR EARVAL FEEDING IAMAGE IN FOLIAGE. IF 25% OF STEMS 

SHUW FEEDING HAMAGE IN THE TIFSs HARVEST OR SFRAY IMMEDIATELY. 


ALFALFA B. L. STAGE : AULT Gi 

EGG Gi °PEAN EXPECTED WITHIN 3 DAYS. 
FINHOLING WILL KE EVIDENT IN AREAS OF HIGH INFESTATION. 

STARTING IN 1 DAYS 

USE EARLY WARNING SYSTEM TO ARRIVE AT A TREAT/NOTREAT DECISION. 
IF NOTREATMENT INDICATED, RESAMFLE IN 3 OR 4 DAYS. IF TREATMENT 
INDICATED, HARVEST IMMEDIATELY IF CROF HAS REACHED RUL STAGE 
PwietdeRe FS SUFFICIENT RULK. OTHERWISE SFRAY WITH A FESTICIDE. 


ENTER YCES] FOR ANOTHER LOCATION. 


ENi OF SIMWEEVIL. 
$ LOGOFF 


+aAG3380000 logged out at 29-MAY-1982 14344323.07 


>» Frogrem Listings 


SIMWEEVIL/SIMABL Frograms 
6.1 SIMWEEVIL.COM 
6.2 READSITE.COM 
6.3 ENTERDATA.FOR 
6.4 DEVELOF.FOR 


6.5 REFORT.FOR 


Utilits Frogram 


6-6 UTIL.FOR 
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